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htcense.Abstract Purpose: To assess the role of ultrasound in the follow up of the progress of labor in
terms of uterine wall thickness in its upper and lower segments.
Methods: This is a prospective cross sectional study conducted in the period from March 2012 to
August 2012. Included a total of 43 low risk pregnant women at Dallah hospital, Riyadh, Kingdom
of Saudi Arabia. Trans-abdominal ultrasound was used to measure the uterine wall thickness.
Results: With the progress of labor, the upper uterine wall progressively thickened, while the lower
uterine segment progressively thinned. A signiﬁcant change in uterine wall thickness was found with
every 2 cm cervical dilatation. A sono-partogram was developed. There was no signiﬁcant difference
in uterine wall thickness with respect to gravidity. The upper/lower uterine wall thickness ratio may
also be valuable in the assessment of the progress of labor. We found that, measuring the uterine
wall thickness by trans abdominal US is a non invasive method which has the potential role for
assessing the progress of labor especially in high risk pregnancies when digital examination carries
the risk of ascending infection or bleeding as in patients with preterm labor, premature rupture of
membranes or ante-partum hemorrhage.
Conclusions: Trans-abdominal US is a new non invasive method and has the potential for assessing
the progress of labor. A sono-partogram is very useful in the follow up and evaluation of the pro-
gress of labor.
 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Radiology and Nuclear
Medicine. Open access under CC BY-NC-ND license.om, hossamzyton@hotmail.
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Labor is a dynamic process that is best explained as an inter-
action of the 3 Ps. The basic factors that inﬂuence its progress
have been traditionally grouped as passages (maternal pelvis
and soft tissue), passenger (fetus) and powers (uterine contrac-
tions and maternal expulsive efforts). The most important ofgyptian Society of Radiology and Nuclear Medicine.
3.04.009
674 H.S. Darwish et al.these factors is the uterine contractions, as their faults are the most
frequentlypresentandwhichcanmost easily andsafelybecorrected.
During labor the effect of these factors is summated by progres-
sive cervical dilatation and descent of the presenting part.
It would be ideal if, before the onset of labor or in its early
phases, we could accurately predict who will deliver vaginally
spontaneously without complications, and who will require
an operative delivery (abdominal or assisted). This informa-
tion would reduce morbidity, improve safety, optimize utiliza-
tion of resources, and improve satisfaction of women with the
labor and/or delivery process (1).
The mode of delivery could be predicted accurately before
the onset of labor in up to 87% of cases, using a combination
of clinical and historical factors as well as ultrasound ﬁndings
(2). Sonographic examination has the potential to improve this
predictive accuracy. Such an improvement is highly desirable
(1). In the middle of the twentieth century, evaluation of labor
progress was subjective and it was often monitored according
to its duration (1).
The ﬁrst graphic analysis of labor was introduced by
Friedman (3) which was in the form of a characteristic sig-
moid curve which although varying quantitatively for parity
and abnormal labor, could be divided into well deﬁned
parts, the latent phase until 3 cm cervical dilatation, and
the active phase progressing at a rate in excess of 1 cm/h,
until a deceleration phase occurs from approximately 9 cm
until full dilatation. The ﬁrst graphic labor record (the parto-
gram) was devised by Philpott and Castle (4) who combined
details of labor progress with information about fetal and
maternal condition expressed graphically against the time
scale in a single sheet of paper. Both of the above pioneers
have stressed that cervical dilatation is the only exact arbiter
of progress in labor.
The partogram developed by Emanuel Friedman describes
the relationship between time and two variables: cervical dila-
tation and station of the presenting part (5).
Ultrasound has earned its role in obstetrics through the
assessment of gestational age and fetal growth, detection of
congenital anomalies and assessment of fetal well-being and
cervical length (1) however; there are only a few reports in
the literature to evaluate its role during labor.
During active labor, the uterus is transformed into two dis-
tinct parts. The actively contracting upper segment becomes
thicker as labor advances, the lower portion, comprising the
lower segment of the uterus and the cervix, is relatively passive
compared with the upper segment and it develops into a much
more thin walled passage for the fetus (6).
This study was therefore undertaken to evaluate changes in
upper and lower uterine wall thicknesses by ultrasound (US)
throughout the progress of labor.
Patients and methods
This is a cross sectional study aiming to evaluate the role of US
in assessment of the progress of labor by measuring upper and
lower uterine wall thicknesses.
The study comprised 43 low risk full term pregnant women
with singleton fetuses, vertex presentations, no history of pre-
vious uterine scar with reactive CTG trace at the beginning of
labor conducted at Dallah Hospital, Riyadh, Kingdom of
Saudi Arabia.Methods
The following was done for every patient enrolled in this study:
 Detailed explanation of the different steps of the protocol
to the patient and an informed consent for participation
in the study was obtained.
 Detailed medical and obstetric history.
 Complete general and obstetric examination.
 Preliminary CTG trace for 30 min.
 Digital examination and ﬁndings were recorded on the
partogram.
 Ultrasonographic examination.
Trans-abdominal examination was done using an ultrasound
machine (HD II XE Ultrasound 2006, Philips medical system,
Nederland B.V). A linear transducer (L12-5) was used for all
the patients (B-Mode) tomeasure the uterinewall thickness, how-
ever we used also a sector abdominal probe to measure the lower
uterine segment especially in obese patients in the following way;
 Patient was placed in the supine position.
 The uterus was centralized in the midline and uterine con-
tractions were palpated.
 The sonographic examination was carried out trans-abdom-
inally with the bladder partially full to allow good imaging
of the lower uterine segment.
 The lower uterine segment was measured at the lowest
10 cm of the anterior uterine wall just above the symphysis,
juxtaposed to the urinary bladder.
 The upper uterine segment was measured at the fundus of the
uterus at the maternal midline. Placental tissues were not
included in the measurement. The myometrium was deﬁned
as a layer of homogeneous echogenicity from the serosal sur-
face to the decidua. Vascular channels above the myome-
trium or behind the placenta, and wall segments with focal
thickening were not included in the measurement (7).
 Sagittal and transverse sections were used to measure uter-
ine wall thickness.
 All measurements were obtained by the same observer.
Trans-vaginal Examination: Done using an endocavitary
probe of 5 MHz covered with an aqua-sonic gel ﬁlled latex
sheath inserted about 2.5 cm into the vagina. There was no
contact with the cervix but rather with the anterior fornix.
The following were estimated:
 The width of the cervix.
 The length of the cervix.
 Digital examination was done every 2 h.
 US examination was done every 2 h at the same time with
digital examination in both primi-gravida and multi-grav-
ida patients.
 CTG monitoring was continued throughout labor.
 Mode of delivery was recorded.
 Neonatal outcome in terms of birth weight and the 1 min
Apgar score was recorded.
 Statistical methods used included paired Student’s t-test,
ANOVA, Tukey HSD (multiple comparison analysis) and
Spearman’s correlation coefﬁcient. A value of P< 0.05
was considered signiﬁcant.
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in the study and the outcome of pregnancy. The mean age of
the study population was 24.93 ± 4.03 years. The mean gesta-
tional age at delivery was 38.94 ± 0.98 weeks. The mean fetal
birth weight was 3.47 ± 0.26 kg. The CTG trace was normal
throughout labor in 81.4% of patients, while the remaining
eight patients developed abnormalities in the form of base-line
bradycardia and late deceleration. All patients were admitted
to the labor ward at the beginning of the active phase of labor
(3 cm of cervical dilatation), 27 women (62.8%) had a normal
vaginal delivery while the remaining 16 cases (37.2%) under-
went LSCS delivery due to fetal distress (8 cases) diagnosed
by abnormal C.T.G. and/or thick meconium, while the other
8 women had a LSCS on account of cephalopelvic dispropor-
tion or failure to progress. Thirty-two of the neonates had a
favorable 1 min Apgar score of P7.
Table 2 compares the changes in the upper and lower seg-
ment thicknesses in relation to the changes in cervical dilata-
tion. There was a progressive thickening of the wall of the
upper uterine segment as measured by US in late pregnancy
(37–40 weeks) from 1.58 ± 0.17 cm and throughout the pro-
gress of active labor where the mean thickness was
1.89 ± 0.17 at 3 cm cervical dilatation to 3.42 ± 0.2 at full cer-
vical dilatation. On the other hand, the lower uterine wall
showed progressive thinning as measured by US from late
pregnancy (37–40 weeks) where it was 1.51 ± 0.14 cm, to
1.38 ± 0.14 (mean ± SD) at 3 cm cervical dilatation to
0.38 ± 0.06 cm at full cervical dilatation. These changes were
statistically signiﬁcant by analysis of variance, where the prob-
ability value for the F-test was 0.000. The pattern of change is
also shown graphically in Fig. 1. In order to pinpoint the sites
of signiﬁcant change Tukey HSD, multiple comparison analy-
sis was applied, where the dependant variable was the changes
in the upper uterine wall thickness (Table 3) and the lower
uterine wall thickness (Table 4) in relation to cervical dilata-Table 1 Descriptive statistics for the studied population
(N= 43; GA= gestational age; CTG= cardiotocography).
Minimum Maximum Mean SD
Age (years) 21.00 32.00 24.93 4.03
GA at delivery (weeks) 37 40 38.94 0.98
Fetal weight (kg) 2.90 3.97 3.47 0.26
Parity N %
Primigravida 10 23.3
Primipara 10 23.3
Para 2 16 37.2
Para 3 7 16.3
Mode of delivery
Cesarean section 16 37.2
Vaginal delivery 27 62.8
CTG ﬁndings
Normal 35 81.4
Abnormal 8 18.6
1 min apgar score
P7 32 74.4
<7 11 25.6tion during labor. We thereof deduce that there was a signiﬁ-
cant change in upper and lower uterine wall thicknesses with
every 2 cm cervical dilatation.
The upper uterine wall thickness (at the fundus) in late
pregnancy was 1.58 ± 0.17 compared to the lower uterine wall
thickness which was 1.51 ± 0.14 cm. The difference was mar-
ginally signiﬁcant when Student’s t-test was applied where the t
value was 2.08 and the probability P was 0.04.
Table 5 and Fig. 2 show the changes in the upper and lower
uterine wall thicknesses in relation to cervical dilatation in
primigravidae and multigravidae throughout labor. In both
parity groups there was a signiﬁcant change in uterine wall
thickness where the probability value for the F-test was signif-
icant at 0.000. However, there was no signiﬁcant difference in
uterine wall (upper and lower) thickness between the two par-
ity groups during labor at the 0.05 level (Fig. 2).
As the uterine wall thickness in its upper and lower seg-
ments changes in opposite direction throughout labor the
upper:lower uterine wall thickness ratio was calculated. The
ratio increased progressively from 1.05 ± 0.23 in late preg-
nancy (37–40 weeks) and throughout the progress of active la-
bor where the ratio was 1.37 ± 0.56 at 3 cm cervical dilatation
to 9.03 ± 0.72 at full cervical dilatation (Table 6). These
changes are also represented graphically in Fig. 3.
Table 7 shows the correlation between the progress of labor
in terms of cervical dilatation and the parameters assessed by
ultrasonography, namely, the upper and lower uterine wall
thicknesses and the cervical width and length as determined
by TVS. It is noted that the uterine wall thicknesses correlated
signiﬁcantly with the progress of labor. However, the correla-
tion was inversed in the case of lower uterine wall thickness, as
well as in relation to cervical length.
Table 8 shows the relation between cervical dilatation dur-
ing labor measured by trans-vaginal ultrasound and cervical
dilatation assessed by digital examination. It appears that dig-
ital examination slightly underestimates cervical dilatation as
compared to TVS. Also, TVS cannot accurately estimate cervi-
cal dilatation beyond 7 cm due to the following difﬁculties: loss
of acoustic window, engagement of the presenting part and
after rupture of membranes and drainage of liquor. These
changes are also presented in Fig. 4.
Discussion
During pregnancy, the uterus is transformed into a relatively
thin walled muscular organ of sufﬁcient capacity to accommo-
date fetus, placenta and amniotic ﬂuid. By the end of preg-
nancy the uterine capacity is 500:1000 times greater than in
the non-pregnant state. Morphologic studies have shown that
uterine enlargement involves stretching and marked hypertro-
phy of the existing muscle cells. During the ﬁrst few months of
pregnancy, the uterine wall becomes considerably thicker but
as gestation advances the wall gradually becomes thinner (6).
Current knowledge of these morphologic changes in the preg-
nant human uterus is based on surgical and pathological
observations (see Figs. 5–8).
Degani et al., (7) measured the myometrial thickness in 25
singleton uncomplicated pregnancies. Ultrasonographic sagit-
tal and transverse sections were used to measure uterine wall
thickness from the lower anterior wall (lower segment) and
the anterior, posterior, right and left walls of the upper
segment and the fundus. In each case four measurements were
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Fig. 1 Changes in the upper and lower uterine segment
thicknesses in relation to cervical dilatation.
Table 3 Multiple comparison analysis (Tukey HSD), where
the dependant variable was the changes in the mean upper
uterine segment thickness in relation to cervical dilatation
during labor.
Cervical dilatation 3 4 5 6 7 8 9
4 .000
5 .000 .970
6 .000 .010 .000
7 .000 .000 .000 .310
8 .000 .000 .000 .000 .002
9 .000 .000 .000 .000 .015 1.000
10 .000 .000 .000 .000 .000 .000 .052
Table 4 Multiple comparison analysis (Tukey HSD), where
the dependant variable was the changes in the mean lower
uterine segment thickness in relation to cervical dilatation.
Cervical dilatation 3 4 5 6 7 8 9
4 .028
5 .000 .716
6 .000 .002 .016
7 .000 .000 .000 .090
8 .000 .000 .000 .001 .501
9 .000 .000 .000 .292 1.00 .979
10 .000 .000 .000 .000 .000 .000 .000
Table 2 Changes in the mean upper and lower uterine segment thicknesses in relation to the changes in cervical dilatation during
labor.
Uterine wall thickness Cervical dilatation (cm) Mean (cm) SD P value for F test
Upper uterine segment thickness Late pregnancy 1.58 0.17 .000
3 1.89 0.17
4 2.33 0.22
5 2.25 0.23
6 2.66 0.21
7 2.83 0.20
8 3.10 0.30
9 3.15 0.16
10 3.43 0.20
Lower uterine segment thickness Late pregnancy 1.51 0.14 .000
3 1.38 0.14
4 1.20 0.15
5 1.11 0.14
6 0.93 0.22
7 0.78 0.20
8 0.68 0.23
9 0.75 0.01
10 0.38 0.01
676 H.S. Darwish et al.made in the second and third trimesters at 15, 23, 31 and
39 weeks of gestation. They found that the myometrial thick-
nesses (mean ± SD) in various sites at the four gestational
age periods were as follows: lower uterine segment
7.4 ± 1.8 mm; anterior wall 9.13 ± 1.6 mm; posterior wall9.48 ± 1.5 mm; right wall 10.06 ± 1.9 mm; left wall
8.95 ± 1.6; fundus 9.05 ± 1.5 mm. They found that the myo-
metrial thickness of the upper uterine segment remained fairly
constant in the ﬁrst and second trimesters of pregnancy,
whereas a signiﬁcant negative linear relationship was found be-
tween the myometrial thickness of the lower uterine segment
and the gestational age (r= 0.33, P< 0.001). They also
found no signiﬁcant difference in myometrial thickness with
respect to gravidity. The myometrial thickness was found to
be signiﬁcantly increased behind the placental insertion site
as compared to other portions of the uterine wall and attrib-
uted this to increased vascular tissue elements in the myome-
trium at the placentation area.
In the present study, transabdominal ultrasonography was
used to follow the in vivo changes in the uterine wall thickness
in late pregnancy and throughout the progress of labor. We
made sure to avoid the placental insertion site in measuring
the uterine wall thickness. However, the uterine wall was
considerably thicker in late pregnancy as compared to the
equivalent segments measured in the study of Degani et al.
(7). This difference can be attributed to the fact that our mea-
surements were taken only in late pregnancy. Moreover,
the difference between upper and lower uterine segment
thicknesses in late pregnancy was more pronounced in the
Fig. 2 Changes in the upper and lower uterine segment
thicknesses in relation to cervical dilatation during labor in
primigravidae and multigravidae.
Table 6 Changes in the upper/lower uterine segment ratio in
relation to cervical dilatation during labor.
Cervical dilatation
(cm)
Ratio of
upper/lower uterine
wall thickness
SD
Late pregnancy 1.05 0.23
3 1.37 0.56
4 1.94 0.15
5 2.03 0.43
6 2.86 0.26
7 3.63 0.31
8 4.56 0.91
9 4.20 0.82
10 9.03 0.72
Table 5 Changes in the upper and lower uterine segment thicknesses in relation to cervical dilatation during labor in primigravidae
and multigravidae groups.
Parity
group
Cervical dilatation
(cm)
Upper segment
thickness mean ± SD
(cm)
P value for F test Lower
segment thickness
mean ± SD (cm)
P value for F test
Primi-gravidae Late pregnancy 1.62 ± 0.15 .000 1.56 ± 0.15 .000
3 1.95 ± 0.16 1.55 ± 0.05
5 2.25 ± 0.26 1.30 ± 0.11
6 2.80 ± 0.28 0.75 ± 0.50
7 2.85 ± 0.30 0.98 + 0.24
8 3.00 ± 0.00 1.00 ± 0.00
9 3.15 ± 0.16 0.75 ± 0.05
10 3.33 ± 0.23 0.40 ± 0.0025
Multi-gravidae Late pregnancy 1.53 ± 0.18 .000 1.51 ± 0.14 .000
3 1.87 ± 0.17 1.33 ± 0.11
4 2.33 ± 0.22 1.20 ± 0.15
5 2.25 ± 0.22 1.03 ± 0.04
6 2.63 ± 0.20 0.97 ± 0.13
7 2.82 ± 0.16 0.70 ± 0.12
8 3.12 ± 0.32 0.63 ± 0.20
10 3.45 ± 0.19 0.38 ± 0.07
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statistically signiﬁcant in both studies.
Surprisingly we found no publications in the literature on
uterine wall thickness during labor. Only a few studies used
ultrasonography to measure uterine walls, and the investiga-
tors concentrated on the lower uterine segment before labor.
Rosenberg et al. (8) performed such measurements to assess
the risk of defects of scarred uterus after Cesarean section.
These authors showed that the risk of uterine rupture or dehis-
cence from a defective scar is directly related to the degree of
lower uterine segment thinning measured at or around
37 weeks of gestation, and in particular this risk increases sig-
niﬁcantly when the thickness is 3.5 mm or less.
We conducted a systematic morphometric sonographic
study of the normal uterine wall thickness at the upper and
lower uterine segments in relation to the progress of labor in
terms of cervical dilatation starting at the onset of active labor(3 cm cervical dilatation). The upper uterine segment was
found to signiﬁcantly thicken, whereas the lower uterine wall
was found to progressively thin during labor.
It is also noted that the thickness of the fundus is more than
double by the end of the ﬁrst stage as compared to late preg-
nancy. This is brought about by the phenomenon of contrac-
tion and retraction which is a unique property to the uterine
muscle. During labor the contraction does not pass off entirely
but muscle ﬁbers retain some of shortening of contraction in-
stead of becoming completely relaxed. This assists in progres-
sive expulsion of the fetus; the upper segment of the uterus
becomes gradually shorter and thicker and its cavity
diminished.
On the other hand, the lower uterine wall thickness de-
creases progressively so that at full cervical dilatation it is less
than one-fourth of that in late pregnancy. This thinning of the
lower uterine segment during labor is caused by the retraction
of the longitudinal ﬁbers in the upper segment which pull on
the lower segment causing it to stretch. This is aided by the
force applied by the descending presenting part and the histo-
chemical changes that occur in the cervix.
Fig. 3 Changes in the ratio of upper: lower uterine segment
thickness in relation to cervical dilatation during labor.
Table 7 Correlations between cervical dilatation and the
variables measured by US.
Variables Cervical dilatation (cm)
Spearman’s
correlation
coeﬃcient (r)
Signiﬁcance
(2-tailed)
Upper uterine segment thickness 0.932 0.000
Lower uterine segment thickness 0.919 0.000
Cervical dilatation (TVS) 0.947 0.000
Cervical length (TVS) 0.819 0.000
Table 8 Cervical dilatation measured by trans-vaginal US in
relation to cervical dilatation determined by digital
examination.
Cervical dilatation by
digital examination
(cm)
Cervical dilatation by TVS (cm) P value
for F test
Mean SD
3 3.30 0.21 .000
4 4.72 0.44
5 5.26 0.39
6 6.89 0.51
7 7.47 0.31
8 7.60 0.90
9 – –
10 – –
Fig. 4 Cervical dilatation measured by trans-vaginal US in
relation to cervical dilatation determined by digital examination.
Fig. 5 Upper uterine segment (single arrow). The upper uterine
segment was measured at the fundus of the uterus at the maternal
midline. Placental tissues were not included in the measurement.
The myometrium was deﬁned as a layer of homogeneous
echogenicity from the serosal surface to the decidua. The anterior
abdominal wall (double arrows) is also noted.
Fig. 6 Lower uterine segment. The lower uterine segment was
measured at the lowest 10 cm of the anterior uterine wall just
above the symphysis, juxtaposed to the urinary bladder.
678 H.S. Darwish et al.In accordance with the ﬁndings of Degani et al. (7) who re-
ported no signiﬁcant difference in myometrial thickness with
respect to gravidity during pregnancy, we found no difference
during labor.
When we used multiple comparison analysis to pinpoint,
the sites of signiﬁcant change we found the statistically signif-
icant change to occur in the upper and lower uterine wall
thicknesses with every 2 cm cervical dilatation.
We can conclude from the ultrasound determination of
uterine wall thickness that the end of the ﬁrst stage of labor
Fig. 7 (a–d) 35 year old full term pregnant women with singleton fetus, vertex presentation, the upper uterine segment (UUS) showing
progressive thickening of the wall of the upper uterine segment and throughout the progress of active labor increasing from 1.7 cm at 3 cm
cervical dilatation to 3.4 cm at full cervical dilatation. (a) Upper uterine segment (1.7 cm). (b) UUS (2.1 cm). (c) UUS (2.8 cm). (d) UUS
(3.4 cm).
Sonographic assessment of ﬁrst stage of labor progress (ULTRASONIC PARTOGRAM) 679is reached when the average lower uterine segment thickness
was <0.5 cm and the average upper uterine segment thickness
was >3.0 cm.
As the upper and lower uterine wall thicknesses were
expectedly found to change in opposite directions throughout
labor, the upper becoming thicker and the lower becoming
thinner, we thought of augmenting the change by determining
the ratio of the upper:lower uterine segment thickness. The
above ratio was 1.05 in late pregnancy, 1.37 at the beginning
of active phase of labor and 9.03 at full cervical dilatation.
We also conclude that the end of the ﬁrst stage of labor is
reached when the upper: lower uterine wall thickness ratio is
more than 4.In our study, TVS could not assess the progress of cervical
dilatation when the labor is advanced due to engagement of
the presenting part and loss of acoustic window after rupture
of membranes and drainage of liquor. Farine et al. (9) found
that the cervix is not adequately visualized in approximately
30% of patients with increasing gestation, in the third trimes-
ter. This is due to overlying fetal parts, particularly acoustic
shadowing from the fetal head. Nevertheless, further studies
may be needed to assess other cervical criteria during labor.
Regarding the mode of delivery, 27 women of cases (62.8%)
had a normal vaginal delivery while the remaining 16 cases
(37.2%) underwent LSCS delivery, the CS was done due to fe-
tal distress (8 cases) diagnosed by abnormal C.T.G. and/or
Fig. 8 (a–d) of same patient, the lower uterine segment thickness showed progressive thinning from 0.9 cm at 3 cm cervical dilatation to
0.2 cm at full cervical dilatation. (a) Lower uterine segment (9 mm). (b) LUS (7 mm). (c) LUS (4 mm). (d) LUS (2 mm).
680 H.S. Darwish et al.thick meconium, while the other 8 women had a LSCS on ac-
count of cephalo-pelvic disproportion or failure to progress,
and was not correlated with uterine wall thickness measure-
ment. There was no signiﬁcant difference in uterine wall (upper
and lower) thickness between the two groups.
Apparently, measuring the uterine thickness by trans-
abdominal US is a non invasive method which has the poten-
tial for assessing the progress of labor. It may be of value in
high risk pregnancies when digital examination carries the risk
of ascending infection or bleeding as in cases with preterm la-
bor, PROM or antepartum hemorrhage. These data may serve
as baseline reference values for further studies in the intra-
partum surveillance of high risk pregnancy.
We here offer a sonographic partogram which may be very
useful in the follow up and evaluation of the progress of labor
in women in whom digital examination should be avoided or
kept to a minimum. We also conclude that a portable ultra-
sound imager may be valuable to have in the delivery ward.
Conclusions
Trans-abdominal US is a new non invasive method and has the
potential for assessing the progress of labor. A sono-parto-
gram is a very useful in the follow up and evaluation of the
progress of labor.References
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